Concentration-dependence of biomarkers of exposure of methylenediphenyl-diisocyanate following acute inhalation exposure of rats.
Rats were nose-only exposed for 6 h to polymeric methylenediphenyl-diisocyanate (pMDI). Concentrations varied from 0.12 to 12.7 mg/m(3) using a highly respirable aerosol. In regard to the concentration of the monomeric fraction of MDI contained in pMDI, the lowest concentration was in the range of the current workplace limit of MDI which is 0.05 mg/m(3). Biomarkers of exposure were determined in hydrolyzed urine (collection started after cessation of exposure for approximately 18 h; acid hydrolysis) and hydrolyzed hemoglobin (collection of blood approximately 20 h after cessation of exposure; alkaline hydrolysis). The determination revealed two-order of magnitudes higher yields of the biomarkers in urine when compared to hemoglobin. The concentration of analytes from the respective biological matrix was highly correlated with the airborne concentration of pMDI whilst their yields exhibited a reciprocal relationship to the airborne concentration of pMDI. A linear relationship could only be demonstrated by using a logarithmic transformation of data. With respect to the amount of 4,4'-methylenediphenyldianiline creatinine (MDA/g creatinine) in hydrolyzed urine of rats at an exposure level similar to the current workplace concentration of MDI, this marker of exposure was approximately 10-times lower in rats than predicted for humans. This suggests that the extrapolation of animal data to man as well as from one exposure regimen to another, without taking into consideration the different deposition/retention patterns of vapors (<or=0.05 mg/m(3)) or aerosols of MDI, might be error prone. In summary, taking into account previous and current experimental evidence, these data substantiate further that the formation of MDI-related biomarkers appear to be governed by spontaneously occurring, scavenging reactions at the portal-of-entry. Comparison of MDI with its corresponding amine support that the analytes determined stem from conjugated MDI rather than in vivo hydrolyzed MDI.